Transient exposure of B cells to moderately multivalent antigens has been shown to lead to their activation and recruitment into T-dependent B cell response in the presence of T cell help. However, when T cell help is delayed, transiently activated B cells return to a naïve-like state. While B cells that briefly encountered cognate antigen and then underwent inactivation are not tolerant, whether they may be hypo-or hyper-responsive to cognate antigen is not known. In this study we show that naïve B cells and those previously exposed to antigen and then inactivated generate comparable germinal center and plasma cell responses after immunization with a wide range of antigen concentrations.
Introduction:
Induction of T-dependent B cell response is essential for mounting long-term high affinity humoral (antibody) immunity against pathogens and is the goal for most existing (8) (9) (10) . However, the duration of B cell exposure to foreign Ags may vary depending on the Ag size, biophysical properties, preexisting Abs and other factors (11) . Large Ags have been shown to be initially restricted to the subcapsular, medulary, and cortical sinuses, as well as the interfollicular areas of Ag-draining lymph nodes (12) (13) (14) (15) . Based on data from 2-photon intravital microscopy the initial exposure of B cells to the Ags at these sites is likely to be transient (16, 17) . In a recent study we showed that transient exposure to cognate Ag induces B cell activation that is sufficient for B cell recruitment into the immune response when T cell help is available (18) 
Materials and Methods
Mice. C57BL/6 (B6) mice were purchased from Charles River Laboratories and Ptprc a Pepc b /BoyJ (B6-CD45.1) mice were purchased from the Jackson Laboratory. MD4 BCR transgenic (Ig-Tg) mice (B6 background) (19) were generously provided by Jason Cyster.
MD4 mice were crossed with BoyJ (B6-CD45.1) mice and maintained on this background. Donor and recipient mice were 6-12 weeks of age. All mice were maintained in a specific pathogen free environment and protocols were approved by the Institutional Animal Care and Use Committee of the University of Michigan.
Ag preparation. Ovalbumin (OVA) was purchased from Sigma. Duck eggs were locally purchased and duck egg lysozyme (DEL) was purified and conjugated to OVA via glutaraldehyde cross-linking as previously described (20) . 
Statistics. Statistical tests were performed as indicated using Prism 7 (GraphPad).
Differences between groups not annotated by an asterisk did not reach statistical significance. No blinding or randomization was performed for animal experiments, and no animals or samples were excluded from analysis.
Results and Discussion:
In the previous study we showed that In the current study we have modified our previously utilized experimental scheme to make the activation conditions more limiting. Ig-Tg B cells were pulsed ex vivo with 2.5 µg/mL DEL-OVA for 5 min at 37 o C and then extensively washed. 5x10 3 of naïve or DEL-OVA pulsed Ig-Tg B cells were then transferred into unimmunized recipient mice.
Seven days later, after inactivation of Ig-Tg B cells, the recipient mice were immunized with increasing doses of DEL-OVA in Ribi adjuvant. Seven days later we assessed Ig-Tg B cells' recruitment into the GC and PB responses by flow cytometry analysis (Fig. 1A,   B ).
Immunization of mice with a very low dose of DEL-OVA Ag (0.5 µg/mL) led to little or no recruitment of Ig-Tg B cells into the GC and PB response; their participation progressively increased after administration of intermediate (5 µg/mL) and high doses (50 µg/mL) of Ag ( Fig. 1 C-F) . In all cases, independently of the dose of the Ag utilized, naïve or inactivated Ig-Tg B cells had similar participation in the GC and PB response (Fig. 1C-F 
